One orbit flip and two inclination flips bifurcation is considered with resonant principal eigenvalues. We introduce a local active coordinate system to establish bifurcation equation and obtain the conditions when the original homoclinic orbit is kept or broken. We also prove the existence and the existence regions of double 1-periodic orbit bifurcation. Moreover, the complicated homoclinic-doubling bifurcations are found and expressed approximately, and are well located.
Introduction
Homoclinic bifurcations have been comprehensively investigated from the initial work of Silnikov in [1] who gave a detailed study of a system which permits an orbit homoclinic to a saddle-focus. After that many flips cases attract researcher's interests, including resonant eigenvalues case in [2] , orbit flips in [3, 4] , inclination flips in [5] [6] [7] , and also resonant homoclinic flips in [8] [9] [10] [11] . In these cases homoclinic-doubling bifurcation has been expensively studied, which is a codimension-two transition from an n-homoclinic to a 2n-homoclinic orbit. Some applications of these cases may be referred to a model for electro-chemical oscillators, the FitzHugh-Nagumo nerveaxon equations [12] , a Shimitzu-Morioka equation for convection instabilities [13] , and a Hodgkin-Huxley model of thermally sensitive neurons [14] , etc.
More recently, the flip of heterodimensional cycles or accompanied by transcritical bifurcation is got attention, see [15] [16] [17] , the double and triple periodic orbit bifurcation are proved to exist, and also some coexistence conditions for the homoclinic orbit and the periodic orbit. But the research is not concerned with multiple flips. While multiple cases may have more complicated bifurcation behaviors and even chaos, it is necessary to give a deep study. This paper produces mainly a theoretical study of homoclinic bifurcation with one orbit flip and two inclination flips, which can take place at least in a fourdimensional system. Compared with the above work mentioned, our problem has higher codimension with resonant, and we get not only the existence of 1-periodic orbit, 1-homoclinic orbit, and double periodic orbit, but also the 2 -homoclinic orbit and their corresponding bifurcation surfaces. and its unperturbed system
 .
Hypothesis
We assume that system (1.2) has a homoclinic orbit
to an equilibrium 0 z  , which is hyperbolic and has two negative and two positive eigenvalues, denoted by 1 The paper is organized as follows. In Section 2 we will construct the Poincaré map by the method used in [18] to get the associated successor function. In Section 3, we first establish bifurcation equation. Then a delicate study shows our main results about the existence of double 1-periodic orbit, 1-homoclinic orbit and also 2 -homoclinic orbit. The last section gives a conclusion of the work. 
Two Normal Forms and Successor Function
From the above hypotheses, the normal form theory provides a system as follows after four successive to transformations in U (see [10, 11, 18] )
First we introduce a lemma, see [10, 
where . We can well regard
, , , z t z t z t z t  as a new local coordinate sys-tem along , and choose
as the cross sections of at t and
pectively. Under the transformation of (2.4), system (1.1) becomes
A simple integrating of both sides from to T of the above equation, we further achieve
are the Melnikov vectors (see [18] ).
Actually a regular map is given by (2.5) as (see Figure  1( 
But this map is established in the new coordinate system, so we should look for the relationship between two coordinate systems. Set
,0, , , 
where  is the time going from 0
Denote the Silnikov time
Similarly, there are 
The above fact enables one to achieve the associated
as follows: 
Main Results
To begin the bifurcation study, and   by one owing to (H1) for concision. : , .
, . . . .
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with the normal vector Substituting it into the first equation of (3.2), we obtain the tangency condition, which corresponds to the existence of the double periodic orbit bifurcation surface situated in the region w M   increases (resp. decreases), the line must intersects the curve at two (resp. no) sufficiently small positive points. Now the proof is complete. 
Now we turn to study the homoclinic doubling bifurcations. To begin with we look for the 2-homoclinic orbit and 2-periodic orbit bifurcation surfaces. 0  0  1  1  1  2  0  2  3  1  3  4 , , ,
Then recall the process of the establishment of (2.10), similarly we may get the associated second returning successor function 0, 2 w broken, some high codimension instance including the resonant and flips cases, concomitant usually with chaotic behavior, may take place. Homburg and Oldeman studied two kinds of resonant homoclinic flips in [8, 9] with unfolding techniques and numerical methods respectively. Zhang in [10, 11] continued to research on these problems and gave some theoretical proofs of the existence of -periodic orbit and -homoclinic orbit and also their existence regions via the method initially established in [18] . Besides these the flip heterodimensional cycles have also attracted attentions nowadays, see [16] . In this paper, we extend the method to fit a higher codimension case of 3 flips with resonant. With the delicate analysis, the existence of 1-periodic orbit, 1-homoclinic orbit, and double periodic orbit are proven and also the -homoclinic orbit and their corresponding bifurcation surfaces. With the work, we find the extensive existence of the double periodic orbit bifurcation and the homoclinic-doubling bifurcation, which efficiently advance the development of the flips homoclinic study. 
